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TAPE PRINTING APPARATUS AND TAPE HOLDING CASES 

The present invention relates to tape printing apparatus and also to tape 
holding cases for tape printing apparatus. 

Known tape printing apparatus of the type with which the present invention is 
generally concerned are disclosed in EP-A-322918 and EP-A-322919 (Brother 
Kogyo Kabushiki Kaisha) and EP-A-267890 (Varitronics). These tape printing appa- 
ratus each include a cassette receiving bay for receiving a cassette or tape holding 
case. In EP-A-267890, the tape holding case houses an ink ribbon and a substrate 
tape, the latter comprising an upper image receiving layer secured to a backing layer 
by an adhesive. In EP-A-322918 and EP-A-322919. the tape holding case houses 
an ink ribbon, a transparent image receiving tape and a double-sided adhesive tape 
which is secured at one of its adhesive coated sides to the image receiving tape af- 
ter printing and which has a backing layer peelable from its other adhesive coated 
side. With both these apparatus, the image transfer medium (ink ribbon) and the im- 
age receiving tape (substrate) are in the same cassette. 

The present applicants have developed a different type of tape printing appa- 
ratus which is described for example in EP-A-578372, the contents of which are 
herein incorporated by reference. In this printing apparatus, the substrate tape is 
similar to that described in EP-A-267890 but is housed in its own tape holding case 
while the ink ribbon is similarly housed in its own tape holding case. 

The known tape printing apparatus have input means, for example a key- 
board, to allow the user to input an image to be printed. A display is generally also 
provided to display the input image or messages to the user. A cutting arrangement 
is provided to separate the image receiving tape on which an image has been 
printed from the supply of image receiving tape to thereby define a label. 

In these known tape printing apparatus, the image receiving tape passes in 
overlap with the ink ribbon through a print zone consisting of a fixed print head and a 
platen against which the print head can be pressed to cause an image to transfer 
from the ink ribbon to the image receiving tape. This is usually done by thermal 
printing where the print head is heated and the heat causes ink from the ink ribbon 
to be transferred to the image receiving tape. This type of printing is known as ther- 
mal transfer printing. Alternatively, the print head may be in direct contact with a 
thermally sensitive image receiving tape whereby when the print head is heated, an 
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image is printed directly on the image receiving tape. This type of printing is known 
as direct thermal printing. 

In EP-A-661163 (Smith Corona), a tape printer is used in combination with a 
slot-in type cassette. The printhead is privotally fixed to the housing of the tool and 
interacts with a platen provided in the cassette. Since the printhead is spring biased 
towards the platen, it is capable of urging the cassette out of the printer, when the 
latches holding the cassette are released. The motor of this tape printer is located 
besides the cassette, but in a plane below the cassette, and is connected to the 
platen provided in the cassette by means of a gear train, parts of which being lo- 
cated below the cassette, as well. 

EP-A-752321 (Esselte NV) discloses a tape printer in which the motor is lo- 
cated in approximately the same plane as the tape supply, however most parts of 
the gear train are located below the tape supply. A bevel gear is used for altering the 
direction of driving torque by 90°. 

US 5615960 (Alps) also discloses a tape printer in which the motor is located 
besides the tape supply, and most parts of the gear train are located below the tape 
supply. 

Acccording to the present invention, there is provided a tape printing appara- 
tus having a platen for driving an image receiving tape through a printing zone, and 
a motor operatively connected to said platen by means of a gear train, wherein said 
motor and said gear train are approximately located within a plane in which a supply 
of said image receiving tape accomodated in said tape printing apparatus is ar- 
ranged, and wherein a pair of gears of said gear train changes the direction of the 
rotation of the torque driving the platen by 90", such that the rotational axis of said 
platen and a driving shaft of said motor include an angle of 90°. 

It is thus proposed to position the motor and the gear train for driving the 
platen besides the location in which the tape cassette housing the image receiving 
tape is accomodated, instead of below the cassette location, as known from the prior 
art. Thus, a thinner machine can be built. 

It is proposed that the rotational axis of said platen extends parallel to the 
plane in which the supply of said image receiving tape accomodated in said tape 
printing apparatus is arranged. Thus, the case according to this embodiment of the 
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present invention is used in combination with the tape printer according an embodi- 
ment of the invention, in which a tape holding case allows due to a 90° bend to have 
a platen arranged orthogonal with respect to the supply of image receiving tape. 
This reduces the height required for the driving mechanism of the tape, and a thin 
tape printer is the advantageous result. 

There can be provided a tape holding case for use with a tape printing appa- 
ratus having a print head for printing an image on an image receiving tape, and a 
surface, said print head and said surface having a first printing position in which said 
print head acts against said surface and a second non-printing position in which said 
print head and said surface are spaced apart, said tape holding case housing a 
supply of image receiving tape and having an interaction portion for separating the 
print head and the surface so that the print head and the surface are in the second 
position during insertion of the tape holding case in the tape printing apparatus, said 
interaction portion being arranged so that the print head and said surface are in the 
first position when the tape holding case is received in said tape printing apparatus. 

By using the tape holding case to separate the print head and the surface, the 
tape printing apparatus can be simplified in that no mechanism is required to cause ^ 
the print head to adopt the printing and non-printing positions. The cost of the tape 
printing apparatus can thereby be reduced. 

It should be appreciated that in embodiments of the present invention, the 
surface against which the print head acts may be stationary at all times whilst the 
print head moves to cause the first and second positions to be adopted. Alterna- 
tively, the print head may be stationary whilst the surface moves to cause the first 
and second positions to be adopted. It is also possible that both print head and the 
surface be movably mounted. In the preferred embodiment of the present invention, 
the surface is substantially stationary whilst the print head is arranged to move. 

Preferably, the print head and the surface are normally in the first position 
and the interaction portion is arranged during insertion to cause the print head and 
the surface to adopt the second position, said print head and surface being in the 
first position when the tape holding case is received in said tape printing apparatus. 
For example, the print head may be biased to the first position so that the interaction 
portion of the tape holding case acts against the biasing force to move the print head 
to the second position. 
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Preferably said interaction portion comprises a nose portion or control surface 
extending generally In the direction of insertion. Thus as the tape holding case is 
inserted, the interaction portion can cause the print head and the surface to adopt 
the second position. 

Preferably said nose portion or control surface has a first surface shaped to 
gradually move the print head and/or the surface to cause the print head and sur- 
face to adopt the second position as the tape holding case is inserted and a second 
surface shaped to gradually move back the print head and/or the surface to cause 
the print head and surface to adopt the first position so that when the tape holding 
case is fully inserted in said tape printing apparatus, said print head and the surface 
are in the first position. The gradual movement of the print head and/or the surface 
reduces the possibility of any damage occurring to the print head. 

Preferably, said first and second surfaces are angled in opposite directions. 
This permits the print head and/or surface to be eased from the first position to the 
second position and back to the first position. 

Preferably a window/ is provided in said tape holding case adjacent said inter- 
action portion, said image receiving tape being arranged to extend across said win- 
dow, whereby when the tape holding case is received in said tape printing appara- 
tus, the print head and the surface are in the first position with the print head on one 
side of the window and the surface against which the print head acts on the other 
side of the window. 

Preferably, said print head is mounted on a support member and said interact- 
ing portion is arranged to contact said support member during insertion of said tape 
holding case. By contacting the support member rather than the print head itself, the 
possibility of damage occurring to the print head can be reduced. 

Preferably, said interacting portion is arranged to contact said print head sup- 
port member above and/or below the print head. 

In one preferred embodiment of the invention, the interaction portion has 
guide means for guiding said image receiving tape. By using the interaction portion 
also to provide guide means for the image receiving tape, the risk of tape jamming 
can be reduced. Tape jamming may occur In conventional tape printing apparatus if 
the tape gets caught on for example the print head or the platen so that it can not be 
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driven through the tape printing apparatus. This is a problem which may arise during 
insertion of the cassette in the cassette receiving bay. 

In one preferred embodiment of the present invention, the guide means is 
provided by the nose portion. Thus, a single part of the tape holding case provides 
not only a means by which the print head and the associated surface can be sepa- 
rated but also guide means for the image receiving tape. 

In some embodiments of the present invention, the tape holding case is pro- 
vided with reinforcing means for reinforcing the interaction portion. In those embodi- 
ments where the interaction portion extends from the main body of the tape holding 
case, the interaction portion may be relatively weak and susceptible to damage. The 
reinforcing means reduces the likelihood of damage occurring to the interaction por- 
tion. These reinforcing means together with the interaction portion on the main body 
of the tape holding case may define a recess in which the print head or surface of 
the tape printing apparatus is receivable. 

Preferably the tape holding case can be used in combination with a tape 
printing device. 

In an embodiment of the invention, there can be provided a tape printing ap- 
paratus for printing an image on an image receiving tape and a tape holding case as 
described above, the tape printing apparatus comprising: 

receiving means for receiving the tape holding case; 

a print head for printing an Image on said image receiving tape; and 

a surface against which said print head acts during printing, said print head 
and said surface having a first printing position in which the print head acts against 
the surface, wherein when said tape holding case is inserted in said receiving 
means, said print head and/or said surface are moved by said interaction portion of 
the tape holding case so that the print head and surface have a second non-printing 
position in which said surface and said print head are spaced apart and when said 
tape holding case is received in said receiving means the print head and said sur- 
face are in said first position. 

In an embodiment of the invention, there can be provided a tape printing ap- 
paratus for printing an image on image receiving tape, comprising: 
means for receiving a supply of image receiving tape; 
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a print head for printing an image on said image receiving tape, said print 
head having a first position in which the print head acts against a surface to print an 
image on the image receiving tape, a second non-printing position and a third posi- 
tion intermediate said first and second positions; and 

moving means arranged automatically to move said print head from said third 
position to said first position when said print head is at the third position. 

By arranging the moving means automatically to move the print head from the 
third position to the first position when the print head is at the third position, the need 
to apply a large external force to cause the print head to adopt the required position 
is removed. 

Preferably the moving means comprises biasing means. The biasing means 
may take the form of a spring. In a preferred embodiment of the present invention, 
the spring comprises a tension spring which is in a minimum state of tension when in 
the first and second positions but is in a greater state of tension when in the third 
position. The increased state of tension of the spring, when in the third position, 
causes the print head to be moved to the first position. 

The print head may be mounted on a member, the member having a first por- 
tion which co-operates with a supply of image receiving tape as the supply of image 
receiving tape is inserted in the receiving means, whereby insertion of the supply of 
image receiving tape causes the print head to move from the second position to the 
third position. Thus, the insertion of the supply of Image receiving tape will cause the 
print head to be moved from the second to the third position and the moving means 
will then cause the print head to be moved from the third position to the first position. 
Thus, embodiments of the invention may permit the displacement which the supply 
of image receiving tape needs to push the member through to be reduced as com- 
pared to other possible arrangements. 

One advantage of embodiments of the present invention is that the final print 
head position (i.e. printing position or first position) is unrelated to the final position 
of the supply of image receiving tape. The final position of the print head should be 
accurately controlled and generally the number of components which affect it should 
be minimized. 



The member may have a second portion arranged below the receiving 
means, the first portion being supported by said second portion and being in said 
receiving means. 

The member may be substantially L-shaped with said print head being 
mounted on one arm of said L-shape, the first portion of said member being 
mounted on the other arm of the L-shape and said moving means being coupled to 
the member. 

The first portion may have a sloping surface arranged to contact said supply 
of image receiving tape as it is inserted into the receiving means. Preferably, as the 
supply of image receiving tape is inserted, the supply of Image receiving tape will 
contact the sloping surface which will gradually move as the supply of image receiv- 
ing tape is inserted further into the cassette receiving bay. As the first portion moves, 
so does the part of the member on which the print head is mounted. The first portion 
may be arranged to push the supply of image receiving tape out of the receiving 
means as the print head is moved from the first position to the second position. 
Thus, the supply of image receiving tape may be easily removed from the receiving 
means, when required. 

The print head preferably has a fourth posifion intermediate said first and 
second positions and the moving means is arranged automatically to move the print 
head from the fourth position to the second position, when said print head is at said 
fourth position. The fourth position may be intermediate the third and second posi- 
tions. 

Preferably, the moving means comprises an over centre mechanism. 

In an embodiment of the invention, there can be provided a tape printing ap- 
paratus for printing on image receiving tape comprising: 

means for receiving a supply of Image receiving tape; 

a print head for printing an image on said image receiving tape; 

a surface against which said print head co-operates to print an image on said 
image receiving tape, said surface having a first position in which said surface acts 
against the print head and a second position in which the said surface is spaced 
apart from said print head, said surface further having a third position intermediate 
said first and second posifions; and 
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moving means arranged automatically move said surface from said tiiird to 
said first position when said surface is at the third position. 

In an embodiment of the invention, there is provided a tape holding case 
housing a supply of image receiving tape, wherein a bend of approximately 90° is 
provided in the tape upstream the printing position of said tape. 

The tape holding case according to this embodiment offers several advan- 
tages. First of all, the printed image receiving tape emerges from the case in plane 
in which the printed image can be easily seen by the user, since this plane extends 
(due to the 90^ bend) parallel to the plane defined by the case and the supply of im- 
age receiving tape within the case. Since the latter is generally located parallel to the 
keyboard and the display of the tape printer, the emerging printed tape can be easily 
seen and checked by the user regarding typing errors. The second advantage is 
associated with the sixth aspect of the present invention; 

In an embodiment of the invention, there is provided a tape holding case 
housing a supply of image receiving tape, the tape holding case comprising a casing 
having means thereon for attaching the tape holding case to a second tape holding 
case. The proposed tape holding case is thus easily stackable. 

In an embodiment of the invention, there can further be provided a tape 
printer in combination with a tape holding case with means for attaching it to a sec- 
ond tape holding case, wherein the tape printer has a zone for receiving the tape 
holding case, wherein the zone comprises elements interacting with the means of 
the tape holding case for attaching it to a second tape holding case. 

Thus, the means for attaching the tape holding case to a second one can 
further serve to guide and hold the tape holding case in the respective tape printer. 

For a better understanding of the present invention and as to how the same 
may be carried into effect, reference will now be made by way of example to the ac- 
companying drawings in which: 

Figure 1 shows a plan view showing the front of a tape printing apparatus; 
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Figures 2a to c show a schematic plan view of a first cassette receiving bay 
with a first cassette. Figures 2a to 2c showing the three stages during the insertion 
of the cassette in the cassette receiving bay; 

Figure 3 shows a perspective view of the cassette shown in Figures 2a to c; 

Figure 4 shows a cross-sectlonai view of part of the cassette shown in Figure 
3 along line A-A; 

Figure 5 shows a view from above of a portion of a third cassette receiving 
bay with no cassette present; 

Figure 6 is a cross-sectional view of part of the print head arm of Figure 5 
along line VIII-VIII; 

Figure 7 shows a modified version of the cassette of Figure 3; 

Figure 8 shows an enlarged view of the nose portion of the cassette of Figure 

7; 

Figure 9 is a simplified block diagram of control circuitry for controlling the 
tape printing apparatus; 

Figure 10 is a view showing a second tape printing apparatus; 

Figure 1 1 shows a top view of a cassette for use in the tape printing appara- 
tus of Figure 10; 

Figure 12 is a side view of the cassette of Figure 11; 

Figure 13 is a perspective view of the cassette of Figure 11; 

Figure 14a to e show a schematic plan view of the cassette receiving slot of 
the apparatus of Figure 10 with the cassette of Figure 1 1 , Figures 14a to 14e show- 
ing five stages during the insertion of the cassette in the cassette receiving slot; 
-. Figure 15 is a view showing the interior of the apparatus of Figure 10; 
. , Figure 16 is a side view on the apparatus of Figure 15; 

Figure 17 is a schematic plan view of a fifth cassette receiving bay in which a 
fifth cassette is inserted; and 

:. Figure 18 is a schematic plan view of a sixth cassette receiving bay with a 
sixth cassette inserted therein. 

Figure 1 shows a plan view of a tape printing apparatus 2. The tape printing 
apparatus 2 comprises a keyboard 4. The keyboard 4 has a plurality of data entry 
keys such as numbered, lettered and punctuation keys 6 for inputting data to be 
printed as a label and function keys 8 for editing the input data. The keyboard 4 may 
also have a print key 10 which is operated when it is desired that a label be printed. 
AddHjonally, an on/off key 12 is also provided for switching the tape printing appara- 
tus on and off. 
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The tape printing apparatus 2 has a liquid crystal display (LCD) 14 which dis- 
plays the data as it is entered. The display 14 allows the user to view all or part of 
the label to be printed which facilitates the editing of the label prior to its printing. 
Additionally, the display 14 is driven by a display driver 16 which can be seen in Fig- 
ure 9. 

Next to the keyboard 4 of the tape printing apparatus 2, there is a cassette 
receiving bay 18 which is arranged to receive a cassette 20 housing a supply of im- 
age receiving tape 24. The cassette receiving bay 18 is generally covered by a cas- 
sette bay lid 40. Various embodiments of the cassette receiving bay 18 and the cas- 
settes to be received therein will now be described in relation to Figures 2 to 16. 

A first embodiment of the present invention will now be described with refer- 
ence to Figures 2a to c, 3 and 4. These Figures show the key elements present in 
the cassette receiving bay 218. In this embodiment a print head 222 is mounted on 
a print head arm 226 which is plyotable about pivot point 228. The pivot point 228 is 
an-anged at one end of the print head arm 226 whilst the print head 222 is arranged 
at the other end thereof. The print head 222 acts against a rotatable platen 234 
which is provided in the tape printing apparatus 2. The print head 222 is biased in a 
direction towards the platen 234. The platen 234 rotates in the direction of arrow F to 
drive the image receiving tape 24 through the tape printing apparatus 202 as an im- 
age is printed thereon. 

. In addition to a supply spool 232 of Image receiving tape 24, the cassette 220 
includes a nose portion 240 which extends outwardly from the main body 243 of the 
cassette 220. The cassette 220 is inserted into the cassette receiving bay 218 in the 
direction of arrow G, with the nose portion 240 fon^^ardmost. 

The nose portion 240 will now be described with reference to Figures 2a to c 
as well as Figures 3 and 4. The nose portion 240 comprises a wall 242 extending 
parallel to the plane of the image receiving tape 24. This wall 242 is effectively a 
continuation of one of the walls 245 of the main body 243 of the cassette 220. A 
window 244 is defined in this wall 242. The window 244 is positioned such that when 
the cassette 220 is in the position shown in Figure 2c, that is fully received in the 
'cassette receiving bay 218, the platen 234 is on one side of the window 244 and the 
print head 222 is on the other side thereof. The window is also sufficiently large so 
that the print head 222 can be biased against the platen 234 through the wihdow 
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244 so that an image is printed on the image receiving tape 224 and the image re- 
ceiving tape 224 is also driven through the tape printing apparatus. 

Also provided on the wall 242 of the nose portion 240, which can be seen 
particularly clearly from Figures 2a to 2c is a bulged portion 246. The bulged portion 
246 is provided directly adjacent the window 244 on the side of the window further 
from the spool 232 of image receiving tape 24. The bulged portion 246 extends out- 
wardly from the plane of the wall 242 both on the side of the wall 242 adjacent the 
print head 222 and the opposite side of the wall 242. The purpose of this bulged 
portion 246 is to move the print head 222 away from the platen 234 when the cas- 
sette is first inserted (see Figures 2a and 2b) and subsequently to allow the print 
head 222 to contact platen 234 when the cassette is fully inserted as shown in Fig- 
ure 2c. 

On the side of the bulged portion 246 adjacent the print head 222, two sloping 
sides 248 and 250 are providef:!. The two sloping sides 248 and 250 slope outwardly 
in a direction away from the print head 222 from a common point 232. When the 
cassette 220 is first inserted in the cassette receiving bay 218 in the direction of ar- 
row G, the print head 222 comes into contact with the first sloped surface 248 which 
slopes in a direction toward the print head 222 to point 232. As the cassette 220 
continues to be pushed into the cassette receiving bay 218, the print head 222 is 
urged by the sipping surface 248 to pivot in a direction away from the platen 234, 
about pivot point 228. As the cassette 230 continues to be inserted, the print head 
22 moves into contact with sloping surface 250, which slopes from point 232 in a 
djre(ition towards the platen 234. Finally, when the cassette 220 is fully received in 
the cassette receiving bay 218 as shown in Figure 2c, ihe print head 222 is over the 
window 244 and contacts the image receiving tape 24 which extends there across. 
The print head 222 then acts against the platen 234 such that an image can be 
printed on the image receiving tape 24 and the image receiving tape 24 is driven 
through the tape printing apparatus. The reverse process occurs when the cassette 
220 is removed from the cassette receiving bay 218 so that the print head 222 is 
moved out of contact with the platen 234 whilst the cassette 220 is being removed 
from the cassette receiving bay. 

It should be appreciated that the bulged portion 246 will generally be arranged to 
contact the print arm 226 on which the print head is supported rather than the print 
head 222 itself to thereby avoid damaging the print head 222. Thus, the bulged por- 
tion 246 contacts the print head arm 226 at a location above and/or below the print 
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head 222. The bulged portion 246 may therefore have a U-shaped cross-section 
such as shown schematically in Figure 4. As can be seen in this embodiment, the 
two arms 252 and 254 of the U-shaped cross-section contact the print head arm 226 
above and below the print head 222. 

Reference will now be made to Figures 7 and 8 which show a second em- 
bodiment, which is a modification of the embodiment shown in Figures 2a to c, 3 and 
4. In the embodiment shown in Figures 7 and 8, the cassette 260 has a nose portion 
262. For clarity, the bulged portion has been omitted from the arrangement shown in 
Figures 7 and 8, However, the embodiment shown in Figures 7 and 8 would Incorpo- 
rate the bulged portion discussed in relation to the previous embodiment The nose 
portion 262 has, as can be clearly seen from Figure 8, a boxed-shape cross-section 
264 which encloses the image receiving tape 265. As with the embodiment shown in 
Figures 2 to 4, the nose 262 is provided with a window 266 which permits the print 
head to act against the platen whilst an image is being printed on the image receiv- 
ing tape. The box section 264 has the advantage that the risk of tape jams is con- 
siderably reduced. 

The cassette 260 shown in Figure 7 has two triangular portions 268 and 270 
extending between the nose portion 262 and the main body 272 of the cassette 260. 
The triangular regions 268 and 270 are coplanar with the bottom surface of the cas- 
sette 260 and the top surface of the cassette 260 respectively. These triangular web 
portions 268 and 270 reinforce the nose portion to increase the resistance to dam- 
age of the nose portion 262. The print head may be received in the enclosed space 
defined by the two triangular web portions 268-and 270 along with an inner wall por- 
tion of the nose portion 262 and the wall 274 of the cassette body 260. Alternatively, 
the arrangement may be such that a platen could be accommodated in that recess. 
The web portions 268 arid 270 may be of any suitable material such as plastics. The 
embodiment shown in Figures 7 and 8, may be modified so that no bulged portion is 
provided on the nose portion 262. The nose portion 262 on its own may be sufficient 
to move apart the print head and the platen against which the print head cooperates. 
However, it is preferred that the bulged portion be present This has the advantage 
that the nose portion does not contact the print head itself avoiding the possibility 
that the print head might be damaged. 

Reference will now be made to Figure 5 which shows a third embodiment of 
the present invention. In Figure 5, the position of the print head arm 326, when 
closed is shown in solid lines whilst the position of the print head arm 326 when in 
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the open position is shown in dotted lines. The print head ami 326 comprises a first 
portion 327 and a second portion 328. The print head arm portions 327 and 328 to- 
gether define an L-shaped print head ami 326. The print head arm 326 is pivotable 
about pivot point 330 which is arranged at a comer region 331 of the L-shaped print 
head 326. The second print head ami portion 328 canies the print head 322 itself. 
The print head 322 is an-anged to cooperate with a rotatable platen 334. 

A print head spring 336 is attached at one end to a spring anchor point 338 
and at the other end to an attachment point 340 on the print head arm 326. The 
spring 336 is an extension spring which is an-anged to be held under tension. It 
should be appreciated that the first portion 327 of the print head arm 326 will in use 
be arranged below the floor of the cassette receiving bay. A wedge 342 is arranged 
on the first portion 327 of the print head anm 326. This wedge 342 is an-anged to 
extend above the floor of the cassette receiving bay and is shown in more detail in 
Figure 6. 

When the cassette receiving bay is empty, the print head anrt 326 is in the 
position shown in dotted fines in Figure 5. A cassette is arranged to be inserted into 
the cassette receiving bay in the downward direction, that is in a direction towards 
the plane of the page containing Figure 5. As the cassette is inserted, it engages the 
wedge, which can be seen in Figure 6. As the cassette is moved downwardly, the 
bottom edge of the cassette engages the wedge 342 at location 343 gradually mov- 
ing the wedge and hence the first portion 327 of the print head arm 326 in the direc- 
tion of an-ow H. As the print head arm 326 is pivotably movable about pivot point 
330, the second portion 328 of the print head ami 326 moves in the direction of ar- 
row I towards the rotatable platen 334. As the second part 328 of the print tiead arm 
326 moves towards the rotatable platen 334. the length of the spring 336 extends 
slightly until it reaches a maximum length when the print head arm 326 is in a posi- 
tion hallway between those two positions illustrated in Figure 7. Once the print head 
arm has passed this haliway point, the tension in the spring 336 urges the spring to 
the position shown in solid fines in Figure 7 so that the print head 322 is in contact 
with the rotatable platen 334. 

In order to remove the cassette, the user moves the print head ami 326 from 
the position shown in solid lines in Figure 7 to the position shown in dotted lines. As 
the print head ami 326 moves towards the position shown in dotted lines, the wedge 
portion 324 acts against the cassette to push H up out of the cassette receiving bay. 
The print head arm 326 may be operated by tuming a lever or pressing a button. 
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Thus, the print head 323 is mounted on a print head arm 326 on which the 
cassette acts on, via the wedge 342, as the cassette is inserted. The spring 336 is 
arranged to pull the print head 322 into the printing position in which the print head 
322 acts against the platen once cassette insertion has caused the print head to 
move a relatively short distance from the open position (shown in dotted lines). This 
has the advantage that the cassette itself does not have to oppose the print head 
force. 

Reference will now be made to Figure 9 which generally shows a simplified 
block diagram of control circuitry which can be used with any of the described em- 
bodiments. A drive roller 30 (see Figures 15 and 16) and/or the rotatable platen 234 
are driven by the motor 42 so that it rotates to drive .the .image receiving tape 24 in a 
direction which is parallel to the lengthwise extent of the image receiving tape 24 
through a print zone 62 defined between the print head 22, 122 or 222 and the 
platen 34 or 234 respectively, J[n this way. an image can be printed on the image 
receiving tape 24 as it passes' through the print zone 62. 

The cutting an-angements described in relation to the fifth and sixth embodi- 
ments can be incorporated In any of the embodiments described hereinbefore. 

The print head 22, 122, 222 is a thermal print head comprising a column of a 
plurality of printing elements. The print head is preferably only one element wide and 
the.column extends in a direction perpendicular to the lengthwise extent of the im- 
age receiving tape 24. The height of the column of printing elements is preferably 
equal to the width of the image receiving tape to be used with the tape printing appa- 
ratus 2. With embodiments of this invention, where more than one width of image 
receiving tape 24 is.used. the print head column will generally have a height suitable 
for printing on the laigest width of tape 24. An Image Is printed on the image receiv- 
ing tape 24 column by column by the print head 22. 122. or 222. 

The basic control circuitry Illustrated in Figure 9 comprises a microprocessor 
chip 64. The microprocessor chip 64 has a read only memory (ROM) 66. a micro- 
processor 68 and random access memory capacity 70 indicated diagrammatically by 
RAM. The microprocessor 68 is controlled by programming stored in the ROM 66 
and when so controlled acts as a controller. The microprocessor chip 64 is con- 
nected to receive label data input to and from the keyboard 4. The micropro'cessor 
chip output is connected to drive the display 14 via the display driver chip 16 to dis- 
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play a label to be printed (or a part thereof) and/or a message or instructions for the 
user. It should be appreciated that the display driver 16 may form part of the micro- 
processor chip 64. 

The microprocessor chip 64 also outputs data to drive the print head 22, 122, 
222 to print an image on the receiving tape 24 to form the label. The microprocessor 
chip 64 also controls the motor 42 for driving the image receiving tape 24 through 
the tape printing apparatus. The motor 42 may be a dc motor which continuously 
drives the image receiving tape 24 through the print zone 62 during printing. Alter- 
natively, the motor 42 may be a stepper motor. In this situation, the drive roller 30 or 
platen 234 rotates stepwise to drive the image receiving tape 24 in steps through the 
print zone 62 during the printing operation. 

The microprocessor chip 64 may also control the cutting arrangement 50 or 
blade 124 to allow lengths of image receiving tape to be cut off after an image has 
been printed thereon. The cutting arrangement 50 or blade 124 may alternatively be 
manually operated. 

A fourth embodiment of the invention is shown in Figures 10 to 16. The tape 
printer 2 according to this embodiment is generally brick shaped, and has on Ks up- 
per end a tape cassette 443 inserted into a con-esponding slot, the latter being 
shown more detailled in Figures 14a - e. A keyboard on the front left side of the tape 
printer 2 is schematically indicated with reference numeral 4, although the keys as 
such are for reasons of simplification not shown. The printing mechanism is included 
into the top part of the tape printer, while the batteries providing the necessary elec- 
trical energy are situated inside the lower part of the housing covered vyith the key- 
board 4. The printed tape emerges from an outlet 426 out of the housing of the tape 
printer 2. A display 14 is provided above the keyboard 4, such that a user can easily 
see and check his or her inputted data. The cassette 443 has an add'rtional feature 
(which is not provided in the tools according to the remaining embodiments of the 
present invention); it provides a bend of 90^ in the tape before printing. This will be 
shown more clearly in Figures 11-13. Hence the tape 24 emerges in the plane of 
the display 14 out of the outlet 426 of the tape printer 2, thus making it easier for the 
user to control the printed image. 

Figures 1 1 shows a view onto the cassette 443 of the fourth embodiment. It 
houses a supply spool 32 of image receiving tape 24. The image receiving fape 24 
is guided from the supply spool around a pin 401 extending orthogally to the plane o 
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the side wall of the cassette 443 on which the supply spool 32 lies. The pin 401 is 
located at the lower left corner of the cassette 443, and deflects the tape for 90°, 
such that it extends rightwards in Figure 11, after it has passed the pin 401. Addi- 
tionally to the deflection performed by pin 401, the tape is downstream the pin 401 
lying on a angled, triangular surface 410, which encloses an angle (in this embodi- 
ment of 45°) with the length axis of the pin 401 . Consequently, the tape 24 is bent by 
pin 401 and surface 410 such that the image receiving tape 24 extends at the right, 
downstream end (which is Indicated by the dotted line 470) of the angled surface 
410 in the plane of the drawing. Thus, the angled surface is designed such that Its 
left end adjacent the pin 401 is extending orthogonally to the plane of Figure 1 1 , and 
that its right end 470 extends parallel to the plane of Figure 1 1. The right end 470 of 
surface 410 is located close to the left edge of a window 466 in the housing of the 
cassette 443. The window 466 is indicated with two' parallel dotted lines and is re- 
quired in order to let a print head 422 and a platen 434 interact in order to print upon 
the image receiving tape 24. Consequently, the window 466 has the same function 
as the window 244 in Figure 3<and window 266 in Figure 7. At the right end of the 
cassette 443 an outlet 465 is provided, through which the image receiving tape 24 
emerges after it has passed the printing location at window 466. The outlet 465 is 
shaped similariy to the nose portion 262 shown in Figure 8. Thus, it has a box- 
shaped cross section enclosing the image receiving tape 24. This cross section is 
obtained by a bar 407 extending parallel to the plane of Figure 1 1 , but having an 
appropriate distance to the adjacent bottom wall 472 (see Figure 12) of the cassette 
443. A cutting mechanism (not shown) for separating the printed image receiving 
tape is located downstream the outlet 465. 

On the bottom edge (in Figure 11) of the cassette 443. a surface 446 having 
a lengthwise extension in the direction in which the cassette 443 is inserted into the 
tape printer 2 is provided. This surface 446 serves to control the position of the 
printhead 422 with respect to the platen 434 when the cassette 443 Is inseri:ed into 
the tape printer 2. This will be shown more detained with reference to Figures 14a - 
14e. 

The housing of the cassette 443 consists essentially of two moulded parts, 
one of which being a bottom wall 472. and the other one being a cover wall 473, as 
indicated in Figure 12. These walls enclose the tape supply spool 32, pin 401. and 
further parts. Figure 1 1 shows a view onto the cover wall 473. It should be noted that 
the surface 446 can be provided either on the bottom wall 472, or on the cover wall 
473, like in the embodiment shown in Figures 11-13. 
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The cassette 443 is provided on its bottom wall 472 with an upstanding pro- 
jection 403 having a rectangular cross section and extending parallel to the length- 
wise direction of the surface 446 for controlling the printhead position. This can best 
be seen In Figure 12 showing a side view onto the cassette 443 of Figure 11. The 
upstanding projection 403 is located at about 1/3 of the height of the cassette 443. 
In the cover wall 473 of the housing of the cassette 443, a recess 404 is provided 
which extends parallel to the upstanding projection 103, and is located at the same 
height. The cross section of the recess 404 corresponds to the cross section of the 
upstanding portion 403. The purpose of upstanding projection 103 and recess 104 is 
twofold: On one hand, ttiey interact with corresponding parts of the cassette receiv- 
ing slot 475 In order to provide a guidance for the cassette 443 when it is inserted. 
On the other hand, they allow to stack two or more cassettes 443 together, without 
any additional elements, thus making storage of cassettes simpler. 

Figure 13 shows a perspective view of the cassette 443. It is apparent that 
the distance between surface 446 and the bottom wall 472 varies with increasing 
distance from the front edge of the cassette 443 which tt is inserted in the first place 
into the tape printer 2. This is necessary in order to control the position of printhead 
422 and platen 434 appropriately. 

Figures 14a - e illustrate how cassette 443 and tape printer 2 interact during 
insertion of the cassette. As shown in Figure 14a, a slot 475 is provided in the tape 
printer 2 into which the cassette Is to be inserted for printing upon the image receiv- 
ing tape 24. Within the ?lot 475, a platen 434 and a print head 422 are provided. The 
platen 434 is driven by a motor (not shown) and located within a recess in a wall of 
the slot 475. The recess protects the platen 434 against unwanted damages. The 
printhead 422 is mounted on a printhead holder 468, which is pivotally supported on 
a pin 469. and spring biased towards the platen 434. When no cassette is inserted, 
the, printhead and the platen are thus in touch with each other. A sensing pin 467 is 
provided on the printhead holder 468 for interacting with the surface 446 of the cas- 
sette 443, and controlling the position of the printhead 422. In the described em- 
bodiment, the print head 422 is a thermal print head, but it could be an Inkjet print- 
head, as well. The axis of the printing elements of the printhead 422 extends parallel 
-to the axis of the platen 434, and within the plane of the image receiving tape 24. 
when it is located at the window 466, thus enclosing an angle of 90° with the center 
axis of the tape supply spool 32. 
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In Figure 14a, the cassette 443 has just been inserted into the tape printer 2. 
Thus, the cassette 443 is only shifted some millimeters into the slot 475, and the 
sensing pin 467 does not touch the surface 446 of the cassette 443. Consequently, 
the printhead holder 468 is in its rest position, wherein the printhead 422 is touching 
the platen 434. 

In Figure 14b, the cassette 443 is moved somewhat deeper into the slot 475. 
The sensing pin 467 is in touch with the surface 446 of the cassette 443. It is appar- 
ent that the position of the sensing pin 467 depends on the distance between the 
point where it touches the surface 446 and the bottom wall 472 of the cassette 
housing. With other words, the sensing pin 467 scans the shape of the surface 446. 
Since the surface 446 (its cross section shown in Figures 14a - e) is approximately 
sinusoidally cun/ed, the surface 446 has caused the sensing pin 467 to move 
downward, and thus to rotate the printhead holder 468 clockwise. Consequently, the 
printhead 422 is separated from the platen 434. This is necessary for introducing the 
image receiving tape 24 between printhead 422 and platen 434. 

In Figure 14c, the sensing pin 467 is located near the point of the surface 446 
having the largest distance between surface 446 and bottom wall 472, ie. the sens- 
ing pin is near its peak position. The printhead holder 468 has consequently rotated 
further such that the printhead 422 is as far as possible away from the platen 434, 
and neariy touches the wall of the slot 475 opposite to the platen 434. It is thus eas- 
ily possible to insert the image receiving tape 24 between platen 434 and printhead 
422.. 

In Figure 14d, the cassette 443 is even further shifted into the slot 475. Since 
the distance between the surface 446 and the bottom wall 476 is now decreased, 
the sensing pin 467 -has caused the (biased) printhead holder 468 to rotate counter- 
clockwise such that the printhead 422 has moved towards the platen 434. 

Figure 14e illustrates the final, operative position of the cassette 443. The 
printhead 422 cooperates with the platen 434 through the window 466 in order to 
print upon the image receiving tape 24. The printhead holder 468 further arrests the 
cassette 443 in the operative position since it engages with the window 466. When 
the cassette 443 is moved out of the slot 475, the printhead holder 468 moves in the 
reverse direction through the positions indicated in Figures 14a - e. The cassette 
443 thus provides a surface 446 which interacts with the printing mechanisrii of the 
tape printer 2 for allowing easy insertion and removal of the cassette. It should be 
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noted that It would be possible to provide a spring for biasing tlie printiiead 422 to- 
wards the platen 434 with a sufficient strong force, such that the user only needs to 
shift the cassette 443 such far that the sensing pin 467 gets into the peak position 
(Figure 14c), and can then release it, while the spring moves the cassette into the 
operative position (Figure 14e) or out of the tape printer (Figure 14a). Thus, an over 
centre mechanism as shown in Figures 5 and 6 could be provided in the fourth em- 
bodiment of the invention, as well. 

Figures 15 and 16 illustrate another advantage associated with the 90° bend 
In the image receiving tape 24 within the cassette 443 before (le. upstream) the 
printing position. This 90° bend allows to dispense with a gear train for driving the 
platen 434 behind the cassette 443, Thus, a thinner tape printer can be achieved. 
As shown in Figure 15 and 16, the motor 42 is located below the cassette slot 475, 
and within the plane defined by the supply 32 of image receiving tape, and by the 
cassette 443 housing the supply 32. A gear train 480 is provided for driving the 
platen 434, wherein the gears, are situated below the cassette 443, ie. between mo- 
tor 42 and platen 434, and approximately lie within the same plane as the motor 42. 
Since the driving shaft of the motor 42 extends horizontally in Figures 15 and 16, 
and the platen 434 rotates around a vertically extending axis, there is a part of the 
gearlrain, le. a pair of gears, provided which alters the rotation direction for 90°, The 
driving shaft of the motor 42 and the rotational axis of the platen 434 extend parallel 
to the plane defined by the supply 32 of image receiving tape, ie. within the plane of 
Figure 15. Figures 15 and 16 further show the position of batteries 481 in the lower 
part. of the tape printer 2. 

Reference will now be made to Figure 1 7 which shows a fifth embodiment of 
a cassette receiving bay 18 smih the lid 40 removed. The cassette receiving bay 18 
has-a thermal print head 22 for printing an image onto a supply of image receiving 
tape 24. As will be described in more detail hereinafter^the print head 22 is mounted 
on a print tiead arm 26 which is pivotable about pivot point 28. A drive roller 30 is 
driven by a dc motor 42 (see Figure 9) and rotates in the direction of arrow A in or- 
der to drive the image receiving tape 24 through the tape printing apparatus. The 
cassette 20 housing the supply of image receiving tape 24 is received in the cas- 
sette receiving bay 18. The cassette 20 holds a supply spool 32 of image receiving 
tape 24. The Image receiving tape 24 may comprise an upper layer for receiving a 
printed image on one of its surfaces and its other surface coated with an adhesive 
layer to which is secured a releasable backing layer. The image receiving ta'pe 24 is 
guided by a guide mechanism (not shown) through the cassette 20, out of the cas- 
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sette 20 through an outlet O, past the print head 22 to a cutting location C. The im- 
age receiving tape 24 comprises a thermally sensitive material on which an image is 
printed when in contact with activated or heated elements of the thermal print head. 
No ink ribbon is required in order to print an image on the thermally sensitive image 
receiving tape 24. Some of the embodiments described herein may be modified so 
that Ink ribbon is also provided in the cassette. In these embodiments the image re- 
ceiving tape may not be thermally sensitive. An image would then be printed on the 
image receiving tape via the ink ribbon. 

A cutting arrangement 50 is provided at the cutting location C. The cutting ar- 
rangement 50 comprises a blade support member 52 which carries a blade 54. The 
cutting arrangement 50 also comprises an anvil 56 against which the blade 54 acts. 
In this way, a portion of the image receiving tape 24 on which an image has been 
printed can be separated from the supply of image receiving tape to thereby define a 
label. 

The cassette 20 nas a platen 34 in the form of, for example, a flat substan- 
tially planar resilient pad, mounted on the outside of the housing 35 of the cassette 
20. In part;icu!ar, the housing 35 of the cassette 20 has a side wall 37, parallel to the 
axis of rotation of the supply spool 32. which confronts the print head 22, The platen 
34 is provided on the surface of this wall 37. This platen 34 may be of any suitable 
material such as aibber or the like. The platen 34 is arranged so that in use the 
platen 34 comes into contact with the print head 22 with the image receiving tape 24 
therebetween. The print head 22 can then act against the platen 34 during printing 
to provide a good quality image. 

An idler roller 36 is also provided in the cassette 20 v^ich cooperates with the 
drive roller 30 in the tape printing apparatus to drive the image receiving tape 24 
through the tape printing apparatus 2. The idler roller 36 is partially housed in the 
cassette 20 and partially extends outwardly of the side wall 37 on which the platen 
34 is arranged. As the drive roller 30 rotates In the direction of arrow A, the drive 
roller 30 causes the idler roller 36 to rotate in the direction of arrow B. 

Both the print head arm 26 and the drive roller 30 are resiliently mounted so 
as to be biased in a direction towards the cassette 20. In particular, the print head 
arm 26 is arranged to urge the print head 22 against the platen 34 when the cas- 
sette 20 is inserted in the cassette receiving bay 18. Likewise, the drive roller 30 is 
biased so as to be urged against the idler roller 36 so that the image receiving tape 
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24 can be driven by the rotation of the drive roller 30 through the tape printing appa- 
ratus 2. 

The cassette 20 is Inserted in the cassette receiving bay 18 in the direction of 
arrow C. The platen 34 on the side wall 37 of the cassette 20 comes into contact 
with the biased print head 22, with the image receiving tape 24 being between the 
platen 34 and the print head 22. Good contact between the print head 22 and the 
platen 34 is ensured by the biasing of the print head 22 in the direction towards the 
platen 34. The idler roller 36 also comes into contact with the drive roller 30, again 
with the image receiving tape 24 therebetween. As a result of the biasing of the drive 
roller 30, the drive roller 30 is urged against the idler roller 36 so that the Image re- 
ceiving tape 24 can be driven through the tape printing apparatus 2 as a result of the 
rotation of the idler roller 36 and the drive roller 30. 

The cassette 20 is retained in place by clips 38. The clips 38 are provided in 
the cassette receiving bay 18 and clip over the cassette 20 to retain it in place. 
These clips 38 may be manually operated by the user. In one preferred embodi- 
ment, the clips 38 automatically.engage the cassette 20, when the cassette 20 is 
inserted into the cassette receiving bay 18. To remove the cassette 20, the user 
manually moves the clips 38 out of place. It should be appreciated that any suitable 
dip or catch member can be used to retain the cassette 20 in place. The dtps 38 are 
arranged to engage the two comers 41 and 43 of the cassette 20 which are further 
from the print head 26 and the drive roller 30. The cassette 20 could alternatively be 
released from the dips 38 by activating a button or lever provided externally of the 
-cassette receiving bay 18. 

In a modification to this embodiment, the cassette bay lid 40, which may be 
hinged or sliding, -Is arranged to push the cassette 20 into the operative position as 
the lid 40 is closed. Members which protrude from the lid 40 into the cassette receiv- 
ing-bay 18 may be used to push the cassette into position. The ltd 40 may then rtself 
latch to retain the lid dosed and the cassette 20 in position. 

Reference will now be made to Figure 18 which shows a modification to the 
embodiment shown in Figure 17. Like parts are indicated by like reference numerals 
and accordingly only those parts which are different will be described. The cassette 
120 is provided with a planar drive surface 136 on the same wall 137 of the cassette 
120 on which the platen 34 Is defined. This drive surface 136 is of a low friction ma- 
terial and replaces the idler roller 36 of the first embodiment. The drive surface 136 
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cooperates with the drive roller 30 which is biased towards the drive surface 136 to 
drive the image receiving tape 24 through the tape printing apparatus. 

The cassette 120 is provided with a slot 122. When the cassette is in the cassette 
receiving bay 1 18, a cutter blade 124 is arranged to move into the slot 122 during a 
cutting operation to thereby separate the image receiving tape 24 on which an im- 
age has been printed from the supply 32 of image receiving tape. The cut portion of 
image receiving tape 24 defines a label and exits the cassette receiving bay 118 
through slot 126. 

The cassette receiving bay 1 18 is additionally provided with a pair of arms 
138 for retaining the cassette 120 in position. The arms 138 are made of a resilient 
material and are biased to adopt the position shown in Figure 18. The free end 139 
of each arm has an angled surface 140. As the cassette 120 is inserted into the cas- 
sette receiving bay 1 1 8 in the direction of arrow D, the corners 1 21 of the cassette 
120 adjacent the wall 137 supporting the platen 34 and the drive surface 123 en- 
gage the angled surfaces 140 and urge the arms 138 away from each other. The 
amis 138 are held by the sides 144 of the cassette 120 In this position until the cas- 
sette 120 is fully inserted, and the other two corners 141 of the cassette 120 have 
passed the angled surfaces 140. The arms 138 move in a direction towards one 
another so as to be once more in the position shown In Figure 18. As mentioned 
hereinbefore the arms 138 are biased to the position shown in Figure 18. The other 
two comers 141 of the cassette 120 are accommodated in comers 142 defined at 
the end of each arm 138 between the free end 139 and a main portion 143 of each 
ami 138. The cassette 120 is thereby retained in position by the arms 138 with the 
print head 22 biased against the platen 34 and the drive roller 30 biased against the 
drive surface 136. 

When the cassette 120 is fully received In the cassette receiving bay 118, the 
side walls 144 of the cassette 120. perpendicular to the wall 1 37 on which the platen 
34 and the drive surface 121 are supported, are in contact with protrusions 146 de- 
fined on the main portions 143 of the arms 138. The combination of the protrusions 
146 together with the comers 142 of the arms 138 retains the cassette 120 in the 
cassette receiving bay 118 and prevents significant movement of the cassette 120. 

When the cassette 120 is to be removed from the cassette receiving bay 118,, 
the arms 138 are pushed together by applying an inward pressure at area f35 and 
In the direction indicated by arrows E. This causes the arms 138 to move about a 
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pivot region defined by the protrusions 146. The free ends 139 of the arms 138 
therefore move in a direction away from each other and the cassette 120 can be 
removed from the cassette receiving bay 1 18 as the arms 138 no longer retain the 
cassette 120 in position. 

By using a flat platen, as in the fifth and sixth embodiments, which cooperates 
with the print head rather than a curved roller, as in the prior art, the costs of manu- 
facturing the tape printing apparatus can be reduced. This is because the curved 
nature of the prior art roller surface imposes tight restrictions on the allowable posi- 
tion of the print line relative to the roller platen. In other words, there is an optimum 
line on the platen at which contact should be made with the print head. In contrast, 
wth a flat platen, the area of the platen on which contact can be made with the print 
head to achieve good quality printing is much larger. This leads to lower production 
costs as the relative position of the print head and platen is not as critical as in the 
prior art. 

The above embodiments may be modified so that the cassette receiving bay 
lid 40 is replaced by a much smaller opening through which the cassette is inserted 
in the direction of arrow C or arrow D. In particular the cassette is inserted in a direc- 
tion parallel to the planar surfaces defining the upper and lower suri'aces of the cas- 
sette. The provision of a relatively large lid cover over the cassette receiving bay 
may has the disadvantages that the appearance of the product may be compro- 
mised and that the large lid is a weak point if the tape printing apparatus is dropped. 
The use of the relatively small opening may overcome these disadvantages. In par- 
ticular, the cassette receiving bay may have an opening corresponding to the maxi- 
mum cross-sectional dimension of the cassette. In contrast, the prior art arrange- 
ments require a cassette bay opening at least as large as the maximum planar di- 
mension of the. cassette. 

The above described embodiments may have the advantage that tape jamming re- 
sulting from the tape catching on the printing mechanism can be reduced. In particu- 
lar, in the known arrangements, the tape has to be dropped down between a platen 
and a print head which are both provided by the tape printing apparatus. During in- 
sertion the tape may snag on the edge of the print head or the platen which may 
lead to subsequent jamming. In the first and second embodiments, the platen is 
provided on the cassette. Accordingly, the cassette can be inserted in the direction 
- - of arrow C or arrow D and the tape is not dropped down into position as in the- 
known arrangements. The tape is thus less likely to snag leading to fewer tape jams. 



